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Study on inhibition of scale formation by electric field
in forward osmosis treatment of high-salt wastewater

WANG Yanfang, SUN Xuefei, WU Xin, XU Hang

(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Aiming at the problem of scale formation of forward osmosis(FO) membrane in the process of high-
salt wastewater treatment, the feasibility of applying electric field to inhibit gypsum scale formation on FO
membrane was analyzed. COMSOL Multiphysics was used to study the electric field changes under different
voltages(£3 V, 25V, and =10 V), explore the influence of electric field changes on the inhibition of scale
formation, and further study the mechanism of the inhibition of scale formation by electric field. The results
show that the flux of FO membrane decreases by 21. 6% and the scaling index of the membrane is 12. 3% o-
ver ten hours of operation without electric field. When +3 V and —3 V voltages are applied, the flux of FO
membrane decreases by 11. 1% and 12. 1%, the scaling index of the membrane is 0. 6% and 1. 7%, respec-
tively, and the scaling substance on the surface of the membrane is significantly reduced. When the applied
voltage is positive and the direction of the electric field is positive, the inhibition effect increases with the in-
crease of the voltage, and the inhibition effect of the positive voltage on FO membrane gypsum scaling is the
best, which can be attributed to the synergistic effect of dielectrophoresis(DEP) forces and electrophoresis
(EP) forces. However, due to the strong inhibition effect of DEP forces on gypsum particles, the applied e-
lectric field under different conditions can always inhibit the gypsum scale formation on FO membrane,
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